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Collectln-compleinent activating protein chimeras iviuuidgei 
Field of Invention 

The present Invention relates to a fusion protein capable of activating the comple- 
ment system, methods for producing said fusion protein as well as pharmaceutist 
composition comprising said fusion protein and methods for treating diseases, in 
particular infections, with said fusion protein. 

Background of invention 

Animals have developed different complex strategies to protect themselves against ' 
infections. The Immune responses can be divided into to main groups, the adaptive 
Immune response, in which an adaptation has taken place and in which cells play a 
dominant part and the innate immune response, which is available instantly and 
which primarily is based on molecules present in the body fluids. The innate immune 
system is operational at time of birth, In contrast to the adaptive Immune defence 
which only during Infancy obtains its full power of protecting the body (Janeway ef 
a/., 1999). 

Bacteria entering the body at mucosal surfaces or through broken skin are immedi- 
ately recognised by collectins. a family of soluble proteins that recognise distinctive 
carbohydrate configurations that are present on the surfaces of microbes and ab- 
sent from the cells of the multicellular organism. Collectins thus belong to the large 
end diverse group of pattern recognition receptors of the Innate immune system. In 
humans, three collectins are known, although others may exist: cows for example 
have more. Collectins target the particles to which they bind either for uptake by 
phagocytes or for activation of the complement cascade, and In these ways can 
mediate their destruction. 

Collectins all exhibit the following architecture: they have an N-terminal cystelne-rlch 
region that appears to form Inter-chain disulfide bonds, followed by a collagen-like 
region, an c-helical coiled-coil region and finally a C-type lectin domain which is the 
pattern-recognizing region and is referred to as the carbohydrate recognition domain 
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(CRD). The name collectin Is derived from the presence of both collagen and lectin 
domains. The cr-heiical coiled-coll region initiates trfmerlsation of the Individual poly- 
pettdes to form collagen triple coils, thereby generating collectln subunlts each con- 
sisting of 3 individual polypeptides, whereas the N-terminal region mediates forma- 
5 tion of oligomers of subunlts. Different coilectins exhibit distinctive higher order 
structures, typically either tetrarnera of subunits or hexamers of subunits. The 
grouping of large numbers of binding domains allows coilectins to bind with high 
avidity to microbial cell walls, despite a relatively low intrinsic affinity of each individ- 
ual CRD for carbohydrates. 

10 

C-type CRDs are found in proteins with a widespread occurrence, both in phyloge- 
netic and functional perspective. The different CRDs of the different coilectins en- 
able them to recognise a range of distinct microbial surface components exposed on 
different microorganisms. The terminal CRDs are distributed in such a way that all 

15 three domain target surfaces that present binding sites has a spacing of approxi- 
mately 53 A (Sheriff ef a/., 1994; Weis & Drickamer, 1994). This property of 'pattern 
recognition' may contribute further to the selectively binding of microbial surfaces. 
The collagenous region or possibly the N-terminal tails of the coilectins, are recog- 
nised by specific receptors on phagocytes, and is the binding site for associated 

20 proteases that are activated to initiate the complement cascade upon binding of the 
CRD domain to a target 

Mannan-binding lectin (MBL) also termed mannose-blnding lectin or mannose bind- 
ing protein is a coflectin which has gained great interest as an important part of the 

25 innate immune system. MBL binds to specific carbohydrate structures found on the 
surface of a range of microorganisms including bacteria, yeast, parasitic protozoa 
and viruses, and has been found to exhibit antibacterial activity through killing medi- 
ated by activation of the terminal, lytic complement components or through promo- 
tion of phagocytosis. MBL deficiency is associated with susceptibility to frequent 

30 infections by a variety of microorganisms in childhood, and possibly also In adults. 

The CRD of MBL recognises preferentially hexoses with equatorial 3- and 4-OH 
groups, such as mannose, glucose, W-acetylmannosamin and W-acetyl glucoseamln 
while carbohydrates which do not fulfil this stericai requirement, such as galactose 
35 and D-fucose, are not bound (Weis ef el., 1992). The carbohydrate selectivity is ob- 
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viously an important aspect of the self/non-self discrimination by MBL and is proba- 
bly mediated by the difference In prevalence of mannose and Af-acetyl glucoseamln 
residues on microbial surfaces, one example being the high content of mannose in 
the cell wall of yeasts such as Sacc/iaromyces ce/evfe/ae and Candida albicans. 
5 Carbohydrate structures in glycosylation of mammalian proteins are usually com- 
pleted with sialic acid, which prevents binding of MBL to these oligomerio carbohy- 
drates and thus prevents MBL recognition of "self surfaces. Also, the trimeric struc- 
ture of each MBL subunlt may be of Importance for target recognition. 

1 0 Complement is a group of proteins present in blood plasma and tissue fluid that aids 
the body's defences following an infection. The complement system is being acti- 
vated through at least three distinct pathways, designated the classical pathway, the 
alternative pathway, and me MBLectin pathway {Janeway eta!., 1999). The classi- 
cal pathway is initiated when complement factor 1 (C1) recognises surface-bound 

15 immunoglobulin. The C1 complex is composed of two proteolytic enzymes, C1r and 
C1s, and a non-enzymatic part, C1q. which contains immunoglobulin-recognising 
domains. C1q and MBL shares structural features, both molecules having a bou- 
quet-like appearance when visualised by electron microscopy. Also, like C1q, MBL 
is found in complex with two proteolytic enzymes, the mannan-binding lectin associ- 

20 ated proteases (MASP). The three pathways all generate complement factor 3 (C3) 
convertase, which ensures the binding of C3b to the surface of the activating sur- 
face, I.e. the targeted microbial pathogen. Conversion of C3 into surface bound C3b 
is pivotal in the process of eliminating the microbial pathogen by phagocytosis or 
lysis (Janeway etal., 1&99). 

25 

Certain O-antigen specific oligosaccharides of Salmonella have been reported to 
activate complement in C4-deficient guinea-pig serum and Salmonella serogroup C 
was later shown to react with MBL and hence activate complement by the MBLectin 
pathway, which is also termed the MBL pathway of complement activation or the 
30 lectin pathway. 

It has for some time been speculated that the Innata immune system may collabo- 
rate with the adaptive immune system in the generation of specific immune re- 
sponses as exemplified by the antibody response after Infection or vaccination. 
35 Fearon's group have shown that the attachment of the C3d fragment of complement 
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factor C3 onto a protein antigen through fusion by gene technology can in crease 
the immunogenecity of the antigen 1000 fold or more. Practical applications of this 
technique, or any number of modifications, are still awaited. 

5 The importance of the complement system for normal immune responses was first 
suggested by Pepys. who found impaired antibody responses to sheep erythrocytes, 
a thymus-dependent antigen, in mice that were C3-depleted with cobra venom fac- 
tor. The idea of a link between Innate and adaptive immunity was supported by re- 
ports demonstrating reduced primary antibody responses to thymus dependent antt- 

10 gens and impaired IgM to IgO switching In patients and experimental animals with 
deficiencies of C4, C2 and C3. The mechanism may Involve the generation of C3- 
derived ttgands for binding of antigen or antigen-containing complexes to comple- 
ment receptors on B lymphocytes or antigen-presenting cells. Thus, blocking of CR1 
(CD35) and CR2 (CD21) in mice with specific anti CR1 and antl-CR2 antibodies or 

1 5 with soluble receptor protein reduced antibody responses to immunisation and ex- 
periments with CR1 and CR2-deficierrt knock-out mice show the requirement of 
these receptors for responses to thymus-dependent antigens. In addition, patients 
with leucocyte adhesion deficiency, who lack the CD1 1/CD1 8 adhesion molecule 
CR3, demonstrate impaired antibody responses and failure to switch from IgM to 

20 IgG. The C3-dertved fragment C3d, a specific CR2 ligand, as mentioned above, 
show a strong dose-dependent adjuvant effect 

Deficiencies of the classical complement pathway (C1 , C2, C4 and C3) are associ- 
ated with infections by encapsulated bacteria. The main reason for this is probably 

25 the reduced efficiency of opsonic and bactericidal defence mechanisms caused by 
complement dysfunction. However, impaired immune responses to polysaccharide 
antigens might also be considered. The influence of complement on responses to 
thymus-independent antigens has not been extensively studied, and the available 
information is contradictory. Thus, low antibody responses to thymus-independent 

30 antigens have been clearly documented in C3-depIeted mice and C3-deficient dogs. 
On the other hand, some reports find that C3-deflcient patients appear to respond 
normally to immunisation with polysaccharide vaccines. 

Ficolins, like MBL, are lectins that contain a collagen-like domain. Unlike MBL how- 
35 ever, they have a fibrinogen-Iike domain, which is similar to fibrinogen p- and y- 
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chains. Ficolins also forms oligomers of structural subunlts, each of which Is com- 
posed of three Identical 35 kDa polypeptides. Each subunit is composed of an 
amlno-termlnal, cystefne-rich region; a collagen-like domain that consists of tandem 
repeats of Gly-Xaa-Yaa triplet sequences (where Xaa and Yaa represent any amino 
5 acid); a neck region; and a fibrinogen-like domain. The oligomers of ficolins com- 
prises two or more subunlts. especially a tetrameric form of ficolin has been ob- 
served. 

Some of the ficolins triggers the activation of the complement system substantiaDy In 
1 0 similar way as done by MBL. This triggering of the complement system results In the 
activation of novel serine proteases (MASPs) as described above. 

The fibrinogen-like domain of several lectins has a similar function to the CRD of C- 
type lectins including MBL, and hereby function as pattern-recognition receptors to 
1 5 discriminate pathogens from self. 

Serum ficolins have a common binding specificity for GlcNAc (N-acetyl- 
glucosamine), elasb'n or GalNAc (N-acety|-ga!actosamine). The fibrinogen-like do- 
main is responsible for the carbohydrate binding. In human serum, two types of fico- 

20 lln, known as L-ficolin (P35. ficolin L. ficolin 2 or hucoiin) and H-ficolin (Hakata anti- 
gen, ficolin 3 or thermolabile b2-macroglycoprotein), have been identified, end both 
of them have lectin ectivity. L-ficolin recognises GlcNAc end H-ficolin recognises 
GalNAc. Another ficolin known as M-ficoIin (P35-related protein. Ficolin 1 or Ficolin 
A) Is not considered to be a serum protein and Is found In leucocytes and in the 

25 lungs. L-ficolin and H-ficolin activate the lectln-complement pathway In association 
with MASPs. M-Ficolln, L-flcolln and H-flcolin has caidum-independent lectin activ- 
ity. 

MASPs (MBL-associated serine proteases) comprising MASP-1, MASP-2 and 
30 MASP-3 are proteolytic enzymes that are responsible for activation of the lectin 

pathway. The overall structure of MASPs resembles that of the two proteolytic com- 
ponents of the first factor in the classical complement pathway, C1r and C1s. The 
lectin pathway is initiated when MBL or a ficolin associated with MASP-1, MASP-2, 
MASP-3 and sMAP binds to a carbohydrate structure of the surfaces of e.g. bacte- 
35 rla, yeast, parasitic protoxoa. viruses. MASP-2 is the enzyme component that - like 
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C1s In the classical pathway - cleaves the complement components C4 and C2 to 
form the C3 convertase C4bC2a, which Is common to both the lectin- and classica*- 
pathway activation routes. 

S MASP-1 , MASP-2, MASP-3 and sMAP are encoded by two genes; sMAP is a trun- 
cated form of MASP-2, and MASP-3 is produced from the MASP-1 gene by alterna- 
tive splicing. The MASP-1 gene has an H-chaln-encodlng region that is common to 
MASP-1 and MASP-3, which is foliowed by tandem repeats of protease-domain- 
encoding regions that are specific to MASP-3 and MASP-1 . 

10 

The MASP family can be divided into two phylogenetic lineages - TCN-type and 
AGY-type lineages. The TCN-type lineage, which includes MASP-1. has a TCN co- 
don (where N denotes A, G, C or T) that encodes the active-site serine, the pres- 
ence of a histidlne-loop disulphlde bridge and split exons. By contrast, the AGY-type 
15 lineage, which includes MASP-2. MASP-3. Clr and C1s, is characterised by an 

AGY codon (where Y denotes C or T) that encodes the active-site serine, the ab- • 
sence of a histidine-loop and a single axon. 

MASP-1 . MASP-2, MASP-3, CI r and C1 s consist or six domains: two 
20 C1r/C1s/Uegf/bone morphogenetic protein 1 (CUB) domains; an epidermal growth 
factor (EGF)-like domain; two complement control protein (CCP) domains or short 
consensus repeals (SCRs), and a serlne-protease domain. Htstldlne (H), aspartic 
acid (D) and serine (S) residues are essential for the formation of the active centre 
in the serine-protease domain. Only MASP-1 has two additional cysteine residues in 
25 a light chain, which form a histidine-loop disulphlde bridge (S-S). as is found in tryp- 
sin and chymotrypsln. On binding of MBL and flcollns to carbohydrate on the surface 
of a pathogen, the pro-enzyme form of a MASP Is cleaved between the second CCP 
and the protease domain, which results In an active form that consists of two poly- 
peptides - heavy and light chains (also Known as A and B chains). 

30 

Summary of Invention 

The present invention relates to fusion proteins capable of activating the comple- 
ment system. Accordingly, the present invention relates to a fusion protein compris- 
35 Ing 
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a first polypeptide sequence derived from a lectln-complement pathway activating 
protein (=complement activating protein) or a functional homologue thereof: and 
a second polypeptide sequence derived from a collectin or a functional homologue 
5 thereof; 

wherein said complement activating protein is not a collectin. 

The fusion protein is suitable for use In treatment consisting of creation, reconstitu- 
10 tion, enhancing and/or stimulating the opsonic and/or bactericidal activity of the 

complement system, i.e. enhancing the ability of the Immune defence to recognise 
and kill microbial pathogens, and accordingly, the Invention relates to a medicament 
comprising the fusion protein. 

1 5 Also, in another aspect the invention relates to a method of treatment of a clinical 
■ condition in an individual in need thereof comprising administering to said individual 
the fusion protein as defined above. 

In another aspect the invention relates to a method of treatment or prophylaxis of a . . . 

20 clinical condition, such as Infection. In an Individual In need thereof comprising ad- 
ministering to said Individual a the fusion protein a first polypeptide sequence de- 
rived from a protein capable of forming oligomers of structural units; and 
a second polypeptide sequence derived from a mannose binding lectin (MBL, 
wherein said first polypeptide sequence and said second peptide sequence is not 

25 derived from the same protein, and said fusion protein is capable of associating with 
mannose-associated serine protease (MASP). The first polypeptide sequence is 
preferably derived from a protein capable of forming tetramers, pentamers, and/or 
hexamers of a structural unit In a preferred embodiment the first polypeptide se- 
quence and the second polypeptide sequence are as described below. 

30 

in a further aspect the Invention relates to use of the fusion protein as defined above 
for the preparation of a medicament for the treatment of a clinical condition In an 
individual in need thereof. 
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Furthermore the invention relates to a method for producing the fusion protein, as 
well as an isolated nucleic add sequence encoding the fusion protein, a vector 
comprising the sequence and a cell comprising the vector. 

5 Sequence listing 

SEQ ID NO 1 = Lficolin 

SEQID NO 2 = MBL 

SEQ ID NO 3 = example of fusion protein 



CoDectins: A family of structurally related, carbohydrate-recognising proteins of in- 
nate Immunity. Including mannan-blnding lectin (MBL) and surfactant proteins A and 
.15 D. The name refers to the presence of a collagen-like region and a C-type lectin 
domain. 

Complement A group of proteins present in blood plasma and tissue fluid that aids 
the body's defences following an infection. Complement is Involved in destroying 
20 • foreign cells and attracting phagocytes to the area of conflict in the body. 

Conjugated: An association formed between two compounds for example between 
an immunogenic determinant and a collectin and/or collectln homologue or between 
an immunogenic determinant and a saccharide. The association may be a physical 
25 association generated e.g. by the formation of a chemical bond, such as e.g. a co- 
valent bond. 

CRD: Carbohydrate recognition domain, a C-type lectin domain that is found at the 
C-termlnus of collectins. 

30 

Immunogenic determinant A molecule, or a part thereof, containing one or more 
epitopes that will stimulate the immune system of a host organism to make a secre- 
tory, humoral and/or cellular antigen-specific response, or a DNA molecule which is 
capable of producing such an immunogen in a vertebrate. 

35 
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Immune response: Response to a immunogenic composition comprising an immu- 
nogenic determinant An immune response involves the development in the host of 
a cellular- and/or humoral immune response to the administered composition or 
vaccine In question. An immune response generally involves the action of one or 
5 more of I) the antibodies raised, ii) B cells. Hi) helper T cells, iv) suppressor T cells, 
v) cytotoxic T cells and iv) complement directed specifically or unspecifically to an 
immunogenic determinant present In an administered immunogenic composition. 

Lectin: Proteins that specifically bind carbohydrates. 

10 

MASP: Mannose-associated serine protease 

MBL: Mannan-binding lectin or mannose-blnding lectin. 

15 Subun'rt comp!ex=structural unit complex of three individual fusion proteins, like the 
subunit complex discussed above for MBL and ficolins. 

Detailed description of the Invention 

20 An object of the present invention is to provide a fusion protein capable of activating 
the complement system In order to aid in preventing or treating diseases, in particu- 
lar infectious diseases. 

The fusion protein is composed of 

25 

a first polypeptide sequence derived from a tectin-compiement pathway activating 
protein (^complement activating protein) or from a functional homologue thereof; 
and 

30 a second polypeptide sequence derived from a coHectin or from a functional homo- 
logue thereof; 



wherein said complement activating protein Is not a collectin. 
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By combining a polypeptide sequence derived from a lectin-complement pathway 
activating protein and a polypeptide sequence derived from a coltectin it is possible 
to design a fusion protein having binding affinity for a variety of carbohydrates, pref- 
erably bacterial and viral carbohydrates and at the same time having complement 
5 system activating activity. 

First polypeptide sequence 

The first polypeptide sequence may be derived from any lectin-complement path- 
10 way activating protein. Said lectin-complement pathway activating protein may be 
naturally occurring lectin-complement pathway activating protein as well as variants 
or homologues to said lectin-complement pathway activating proteins, wherein said 
variants or homologues have maintained the lectin-complement pathway activating 
activity. 

15 

It is preferred that the fusion protein is capable of forming subunit complexes, each 
consisting of 3 Individual fusion proteins as defined above. 

Also the first polypeptide sequence is preferably capable of forming oligomeric com- 
20 plexes with the first polypeptide sequence of another fusion protein, wherein said ' 
another fusion protein may be identical to the first fusion protein. Thereby an oli- 
gomeric complex of two or more fusion proteins or two or more subunit compleaxes 
may be provided, said oligomeric complex having a higher binding avidity for bacte- 
rial or viral carbohydrates than the monomerie fusion protein. In a preferred em- 
25 bodiment the oligomeric complex is a dimeric subunit complex, more preferably a 
trimeric subunit complex, more preferably a tetrameric subunit complex. 

In a preferred embodiment the lectin-complement pathway activating protein is a 
ficolin as defined above. Said flcolln may be L-ffcoIln, H-ficolin or M-ficolIn or vari- 
30 ants or homologues thereof. In a preferred embodiment the lectin-complement 
pathway activating protein Is L-flcolfn. 

When the first polypeptide sequence Is derived from ficolin or from a variant or a 
homologue of ficolin, it is preferred that the first polypeptide sequence comprises the 
35 collagen-like domain from ficolin or from a variant or homologue of ficolin. In another 
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embodiment it is preferred that the first polypeptide sequence comprises the Cystetn 
rich domain from ficolin or from a variant or homologue of ficolin. it is even more 
preferred that the first polypeptide sequence comprises the collagen-like domain 
and the Cystein rich domain from ficolin or from a variant or homologue of ficolin. 

5 

It Is more preferred that the first polypeptide sequence comprises the collagen-like 
domain from (.•ficolin or from a variant or homologue of L-ficolin. In another em- 
bodiment it is more preferred that the first polypeptide sequence comprises the ' 
Cystein rich domain from L-ficolin or from a variant or homologue of L-flcolIn. It is 
1 0 even more preferred that the first polypeptide sequence comprises the N-terminal 
region of L-flcotin including two Cystein amino acid residues. 

It is even more preferred that the first polypeptide sequence comprises the collagen- 
like domain and the Cystein rich domain from L-ficotln or from a variant or rtomo- 
15 logue of L-ficolin. 

In a particular preferred embodiment the ficolin has one of the sequences listed be- 
low with reference to their database and accession No. For each of the sequences 
the Cystein rich region and the collagen-like region Is described. 



NP_O03656. ficolin 3 precursor; ficolin (collagen/fibrinogen domain-containing) 3 
(Hakata antigen) [Homo sapiens] rjgk4504331] 

90..299 /region_name="pfam00147. fibrinogen_C. Fibrinogen beta and gamma 
chains. C-terminal globular domain" 

90..299 /reg!on_name="smart00188. FBG. Flbrinogen-related domains (FReDs); 
Domain present at the Oterminl of fibrinogen beta and gamma chains, and a variety 
30 of fibrinogen-related proteins, including tenascin and Drosophila scabrous" 

1 mdllwflpsl wIDIggpac iktqehpscp gpreleaskv vflpscpgap gspgekgapg 
61 pqgppgppgk mgpkgepgdp vnilrcqegp mcrellsqg atisgwyhte Ipegralpvf 
121 cdmdtegggw Ivfqrrqdgs vdffrswssy ragfgnqese fwlgnenlhq Ulqgnwelr 
35 1 81 veledfngnr tfahyatfri Igevdhyqla Igkfsegtag dslslhsgrp fttydad hds 

241 snsncavlvh gawwyascyr snlngryavs daaahkygid wasgrgvghp yrrvrmmlr 



XP_1 16792. similar to Ficolin 2 precursor (Collagen/fibrinogen domain-containing 
40 protein 2) (Flcolin-B) (Ficolin B) (Serum lectin P35) (EBP-37) (Hucolln) (L-Ficolln) 
[Homo sapiens] [gi:2047745B] 
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91..168/reglon_name="pfam00147, fibrinogen_C, Fibrinogen beta and gamma 
chains. C-termlnai globular domain" 

91..168 /reglon_name= n srnart00186, FBO, Fibrinogen-related domains (FReDs); 
Domain present at the C-terminl of fibrinogen beta and gamma chains, and a variety 
of fibrinogen-related proteins, including tenascin and Drosophlla scabrous" 

1 mgpallalsf iwtmaltedt cpamleyval nsepgmaskn psrrhglsil wdqgpgarg 
61 vrtdqgpsga dpgslelhge cpifpseqvi Ithhnnypfs tedqdndrda encavhyqga 
121 wwyaschlsh lngvylggar dsftnginwk sgkgnnysyk vsemkvrpt 

000602. Ficolin 1 precursor (Collagen/fibrinogen domain-containing protein 1)(FI- 
colin-A) (Ficolin A) (M-Ficolin) [gi:20466484] 

1..29 /gene="FCN1 n /regIon_name="S[gnai n /note="POTENTIAL™ 
30..326 /gene="FCN1" /regton_name=°Mature chain" /note="FICOUN 1." 
55..93 /gene="FCN1 - /regton_name=-Domain" /note="COLLAGEN-LIKE." 
133 /gene="FCN1" /regtonjiame-'Confllct" /note="T -> N (IN REF. 1)." 
144..290 /gene="FCN1" /reg!on_name="Domaln" /note="FIBRINOGEN C- 



20 287 /gene="FCN1" /region name="Confllct" /note="N -> S (IN REF. 1)." 

M5^ene="FCN1- /site„type="glycosvlaUon" /note="N-UNKED (GLCNAC.) (PO- 

1 melsgatmar glavllvlfl hiknlpaqaa dtcpevkwg legsdkltii rgcpglpgap 
- 25 61 gpkgeagvig ergerglpga pgkagpvgpk gdrgekgmrg ekgdagqsqs catgprnckd 
121 lldrgyflsg whtiylpdcr pIMcdmdt dgggwtvfqr rmdgsvdfyr dwaaykqgfg 
181 sqlgefwlgn dnihaltaqg sselrvdlvd fegnhqfaky ksfkvadeae kyklvlgafv 
241 ggsagnsltg hnnnffstkd qdndvsssnc aekfqgawwy adchasnlng lylmgphesy 
301 anginwsaak gykysykvse mkvrpa// 

30 

075636. Flcofln 3 precursor (Collagen/fibrinogen domain-containing protein 3> 
(Collagen/fibrinogen domain-containing lectin 3 P35) (Hakata antigen) [gi: 131 241 85] 

1..21 /gene="FCN3-/reglon_name="Slgnal" mote="POTENTIAL." 
35 22.. 299 /gene="FCN3" /region_name="Mature chain" /note=°RCOUN 3." 

48..80 /gene="FCN3" /region_name= D Domain" /note="COLLAGEN-LIKE." 

60/gene="FCN3"/site type="hydroxylatlon" 

53 /gene="FCN3° /s!tB~type="hydroxylation" 

59 /gene= n FCN3'' /site_type="hydroxylation" 
40 65 /gene=°FCN3" /siteJype=•hydroxvfatlon' , 

68 /gene="FCN3"/sitejrype="hydroxylation" 

77 /gene="FCN3" /site rype="hydroxy!ation" 

1 19..265 /gene="FCN3" /regton_name= 0 Domain- /note="FIBRINOGEN C- 
TERMINAL." 

45 1 89 /gene=°FCN3" feiteJype="glycosylation" /note="N-UNKED (GLCNAC.) (PO- 
TENTIAL)." 

1 mdRwllpsI wIDlggpac flctqehpscp gpreleaskv vlipscpgap gspgekgapg 
61 pqgppgppgk mgpkgepgdp vnllrcqegp mcreflsqg atisgwyhfc Ipegralpvf 
50 1 21 cdmdtegggw Mqrrqdgs vdffrswssy ragfgnqese fwignenlhq Itlqgnwelr 
181 veledmgnrtfahyatfri igevdhyqia Igkfsegtag dslslhsgrp fttydadhds 
241 snsncavtvh gawwyascyr snlngryavs daaahkygld wasgrgvghp yrrvrmmlr 
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XP_130120. similar to Ficolin 2 precursor (Collagen/fibrinogen domain-containing 
protein 2) (Rcolln-B) (Rcolin B) (Serum lectin P35) (EBP-37) (Hucolin) [Mus mus- 
cutus] fei:20823464] 

59..9S /region_name="Co!lagen triple helix repeat (20 copies)" /note="CoIlagen" 
/db xref="CDD :pfam01391" 

59..89 /regIon_name="Collagen triple heDx repeat (20 copies)" /note="Collagen" 
/db xref^ n CDD: pfam01391 " 

60. .95 /reglon_name="Collagen triple helix repeat (20 copies)" /note="Collagen" 
/db xref="CDD :Dfam01391 " 

60. .95 /region_name="Coliagen triple helix repeat (20 copies)" /note= fl Coilagen" 
/db xref^CDD: pfarn01391" 

60..95 /region_name="Collagen triple helix repeat (20 copies)" /note="Cottagen" 
/db xref=-CDD :pfam01391 " 

60..95 /region namea"Col1agen triple helix repeat (20 copies)" /note="Collagen" 
/db xref="CDD: pfam0l39l" 

60..95 /reglon_names"Collagen triple helix repeal (20 copies)" /note="Collagen" 
/db xref="CDP: pfam01391 B 

61 ..95 /region names-Collagen triple helix repeat (20 copies)'' /nota="Co!lagen" 
/db xref="CDD: pfamOl 391 " 

61 ..95 /reglon_name="CoUagen triple helix repeat (20 copies)" /note="Collagen" 
/db xreN°CDD. pfam01391 a 

61 ..95 /reglon_name=^Collagen triple helix repeat (20 copies)" /note= n Collagen" 
/db xref^CDP: pfamQ1391" 

103..312/regIon_name="Fibrinogen beta and gamma chains, C-tenminal globular . 
domain" /note="ftbrinogen_C n /db xref= w CDD: pfam00147" 
103..312 /region_name="Rbrinogen-related domains (FReDs)" /note=>"FBG" 
/db xref="CDD: smart00186" 

1 malgsaalfv Wtvhaagt cpeikvldle gykqltllqg cpglpgaagp kgeagakgdr 
61 gesglpgipg kegptgpkgn qgekglrgek gdsgpsqsca tgprtckell tqghfltgwy 
121 tiylpdcrpl tvlcdmdtdg ggwtvfqrrl dgsvdff rdw tsykrgfgsq Igefwlgndn 
161 ihalttqgts elrvdisdfe gkhdfakyss fqiqgeaeky klilgnflgg gagdsltphn 
241 nrtfstkdqd ndgstsscam gyhgawwysq chtsnlngly lrgphksyan gvnwkswrgy 
301 nysckvsemk vrll 



NPJ056654. flcolin 2 Isoform d precursor; ficolin (collagen/fibrinogen domain- 
containing lectin) 2 (hucolin); ficolin (collagen/fibrinogen domain-containing lectin) 2; 
hucolin [Homo sapiens] fel:8051590] 

39..9S /reglon_name="collagen-like domain" 

1 meldravgvl gaatlllsft gmawalqaad tcpevkmvgt egsdkltilr gcpglpgapg 
61 dkgeagtngk rgergppgpp gkagppgpng apgepqpclt gd 

NP_056653. ficolin 2 isoform c precursor, ficolin (collagen/fibrinogen domain- 
containing lectin) 2 (hucolin); ficolin (coflagen/flbrlnogen domain-containing lectin) 2; 
hucolin [Homo sapiens} [gl:8051 588] 

39..95 /reglonjiame^'collagert-llke domain" 

102.. 143 /reglon_name="Rbn*nogen beta and gamma chains, C-terminal globular 
domain" /nole=1ibrinogen_C" /db xref="CDD: pfam00147 g 
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102..143 /region_nams="Rbrinog9n-relat9d domains (FReDs)" /note="FBG" 
/db xref="CDO; smart00186" 

1 meJdravgvl gaatlllsfi gmawalqaad tcpevkmvgl egsdkllilr gcpglpgapg 
5 61 dkgeagtngk rgergppgpp gkagppgpng apgepqpclt gprtckdlld rghflsgwht 
121 iylpdcrplt vlcdmdtdgg gwtvsvglgr ggqpgspggq aahlvgehtl efsillvgds 
181 qr 

NP_056652. ficolin 2 isoform b precursor; ficolin (oollagen/fibrinogen domain- 
10 containing lectin) 2 (hucolin); ficolln (collagenfflbrlnogen domain-containing lectin) 2; 
hucolin (Homo sapiens] [gl:805l686] 

9 1-25 | 
"a, 26.-275 

80.. 275 ftegion_name="FBG domain" /note="fibrinogen beta/gamma homology 
84. .278 /region_name="Fbrinogen-re!ated domains (FReDs)" /note="FBG" 
/db xref="CDD: smart00186 a 

64..274 /reglon_name="Fibrinogen beta and gamma chains, C-terminal globular 
domain" /note="flbrinogen_C" /db xref="CDD: pfarn00147" 

1 meldravgvl gaatlllsfi gmawalqaad tcpgergppg ppgkagppgp ngapgepqpo 
61 Itgprtckdl Idrghfisgw htiylpdcrp Itvtcdmdtd gggwMqrr vdgsvdfyrd 
121 watykqgfgs rtgefwlgnd nihaltaqgt setrvdlvdf ednyqfakyr sfkvadeaek 
181 ynlvlgafve gsagdsltfh nnqsfstkdq dndlntgnca vrrtfqgawwyk nchvsnlngr 
241 ylrgthgsfa nginwksgkg ynysykvsem kvrpa 

NP_001994. ficolin 1 precursor; ficolln (collagen/fibrinogen domain-containing) 1 
[Homo sapiens] [gi:8051584] 

sia peptide 1 ..27 
mat paotidB 2B..326 

40..108 /reglon_name= a collagen-like domain" 

50..1 OS /region name="Coliagen triple helix repeat (20 copies)" /note="Collagen" 
/db xref="CDD :ofamQ13Q1" 

51 ..107 /reglon_name="Collagen triple helix repeat (20 copies)" /note="Collagen" 
/db_>rof^CDD:pjBjnpj3M" 

52..108 /regk>n_narne="Collagen triple helix repeat (20 copies)" /note="Collagen™ 
/db^f^CDDiEfanjOlSai- 

1 15..326 /region_name="FBG domain" /note=°fibrinogen beta/gamma homology" 
1 15..326 /teg!on_narne="Flbrlnogen-related domains (FReDs)" /note="FBG" 
/db xref°°CDD: smart00188" 

115..32S /region_name="Fibrinagen bete end gamma chains. C-terminal globular 
domain" /note="fibrinogen_C"/db xref="CDD: Dfam00147° variation 315 
/db xref="dbSNP :1 128428" variation 318 /db xrefs"dbSNP: 1 128429" variation 317 
/db_xref="dbSNP:U2J43S" 

1 melsgatmar glavllvtfl hlkntpaqaa dtcpevkwg legsdkltii rgcpglpgap 
61 gpkgeagvig ergerglpga pgkagpvgpk gdrgekgmrg ekgdagqsqs catgpmckd 
121 lldrgyflsg whtiylpdcr pltvlodmdt dgggwtvfqr rmdgsvdfyr dwaaykqgfg 
181 sqlgefwlgn dnlhaltaqg sselrvdlvd fegnhqfaky ksfkvadeaa kyklvkjafv 
241 ggsagnsltg hnnnffstkd qdndvsssnc aekfqgawwy adchasnlng lylmgphesy 
301 angtnwsaak gykysykvse mkvrpa 



10/09 2002 09:48 FAX 



NP 004099. ficolin 2 isoform a precursor, ficolin (coUagenfflbrinogen domain- 
containing lectin) 2 (hucolin); ficolin (collagenffibrtnogen domain-containing lectin) 2; 
hucolin (Homo sapiens] [gi:47583481 



B.1..25 
je 26..313 

39.-95 /region_name="collagen-like domain" , „ 

98..31 3 /region name="FB6 domain" /note="fibrinogen beta/gamma homology 
102..313 /region name="Flbrlnogen.related domains (FReDs)" /note="FBG" 
/db_xref^CDD:sjrjartOQ186- 

102..312/region_narne="Fibrinogen beta and gamma chains. C-terminal globular 
domain" /note=Tibrinogen_C" /db_xref="CDD:pfeim00l47 

1 meldravgvl gaatlllsfl gmawalqead tcpevkmvgl egsdkitflr gcpglpgapg 
61 dkgeagtngk rgergppgpp gkagppgpng apgepqpclt gprtckdlld rgrrfJsgwht 
121 iylpdcrplt vlcdmdtdgg gwtvfqrrvd gsvdfyrdwa tykqgfgsrl gefwlgndni 
181 haitaqgtse Irvdlvdfed nyqfakyrsf kvadeaekyn Mgafvegs agdsJtfhnn 
241 qsfetkdqdn dlntgncavm fqgawwyknc hvsnlngryl rgthgsfang inwksgkgyn 
301 ysykvsemkvrpa 

Q9WTS8. Ficolin 1 precursor (Collagenffibrinogen domain-containing protein 1) (Fl- 
colin-A) {Ficolin A) (M-Ficolin) [9.1:1 31 241 16] 

1..22 /gene="FCN1" /region_name=°StgnaP /note= ,, POTENTIAU , 
23.-335 /gene="FCN1" /region name="Mature chain" /note=>"FICOLIN 1." 
50..88 /geno="FCN1" /region name="Domaln" /note="COLLAGEN-LIKE ." 
152..298 /gene="FCN1" /raglon_namB="Domain" mote="FlBRINOGEN C- 
TERMINAL " 

271 /gene="FCN1" /site_type="glycosylation" /note= 0 N-UNKED (GLCNAC.) (PO- 
TENTIAL)." 

1 mwwpmlwafp vllclcssqa Igqesgacpd vkivglgaqd kvaviqscps fpgppgpkge 
61 pgspagrgerglqgepgkmg ppgskgepgt mgppgvkgek gergtasplg qkelgdalcr 
121 raprsckdll trgtfltgvuy tiylpdcrpl tvtedmdvdg ggwtvfqrrv dgslnfyrdw 
181 dsykrgfgnl gtefwlgndy Ihlltangnq elrvdlrefq gqtsfakyss fqvsgeqeky 
241 kltigqfieg tagdsltkhn nmafsthdqd ndtnggknca alfhgawwyh dchqsnlngr 
301 ylpgshesya dginwlsgrg hrysykvaem kiras 

Q 15485. Ficolin 2 precursor (Collagen/fibrinogen domain-containing protein 2) (Fi- 
colin-B) (Ficolin B) (Serum lectin P35) (EBP-37) (Hucolin) (L-Ficolin) rgi:1 31242031 

1..25 /gene=TCN2° /region_name="Signar /note="POTENTIAL." 
26..313/gene="FCN2" /region_name="Mature chain" /note="FlCOUN 2." 
S4..92 /gene*"FCN2" /reglonjiarne^Domaln" /note="COLLAGEN-UKE." 
131 ..277 /genes-FCNZ" /reglon_name="Domain° mote="FIBRINOGEN C- 

240^ene= ; FCN2" /slte_type="glycosytatlon" /note=°N-LINKED (GLCNAC.) (PO- 
TENTIAL)." 

300 /gene="FCN2"/site type="glycosylatlon" /note="N-LINKED (GLCNAC.) (PO- 
TENTIAL)." 

1 meldravgvl gaatlllsfl gmawalqaad tcpevkmvgl egsdklfflr OcpglPgaPfl _ 
61 dkgeagtngk rgergppgpp gkagppgpng apgepqpclt gprtckdlld rgnflsgwht 
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121 iyipdcrplt vlcdrndtdgg gwtvfqrrvd gsvdfyrdwa tykqgfgsrt gefwfgndnl 
181 haltaqgtse Irvdrvdfed nyqfakyrsf kvadeaekyn Mgafvegs agdsttfhnn 
241 qsfstkdqdn dlntgncavm fqgawwyknc hvsnlngryl igthgsfang inwksgkgyn 
301 ysykvsemkv rpa 

5 

070497. Rcolin 2 precursor (Collagen/fibrinogen domain-containing protein 2) (R- 
colin-B) (Ficolin B) (Serum lectin P3S) (EBP-37) (HucoDn) [gl:13124181] 

<1 ..1 5 /gene*"FCN2" /region_name=-Slgnar /note="POTENTIAL.° 
1 0 1 6..>306 /gene="FCN2" /region_name="Mature chain- /note="FICOLIN 2.° 
41 ..79 /gene="FCN2" /reglon_na^ne= ,, Domain ,, /note= D COLLAGEN-LIKE.- 
130..276 /gene»TCN2° /region_name="Domain" /note="FIBRINOGEN C- 
TERMINAL." 

299 /gene="FCN2" /site_type=1gryoosyia«on n /note«"N-UNKED (GLCNAC.) (PO- 
15 TENTIAL)." 

1 1gsaalfvit itvhaagtcp elkvldlegy kqltflqgcp glpgaagpkg eagakgdrge 
61 sglpgipgke gptgpkgnqg ekgirgekgd sgpsqscatg prtckelttq ghfltgwyti 
121 ylpdcrpmtv Icdmdtdggg wtvfqrrldg svdffrdwts ykrgfgsqlg efwlgndnih 
20 181 arttqgtsel rvdJsdfegk hdfakyssfq Iqgeaekykl ngnfiggga gdsltphnnr 

241 Ifstkdqdnd gstsscamgy hgawwysqch tsnlnglytr gphksyangv nwkswrgyny 
301 sckvse 

070165. Rcolin 1' precursor (Collagen/fibrinogen domain-containing protein 1) (Fi- 
25 colin-A) (Rcolin A) (M-Ficolin) [gi:13124179] 

1 ..22 /gene= n FCN1" /reglon_name="Slgnal" mote="POTENTlAL." 
23..334 /gene="FCN1» /region_name="Mature chain" /note="FICOLIN 1 • 
. 50..88 /gene="FCN1"/reglon_name=°Domaln" /note="COLLAGEN-LIKE." 
30 152..298 /gene="FCN1" /reglon_namB="Domaln" /note="FIBRlNOGEN C- 
TERMINAL." 

TENTWO"" FCN1 ' /slte - typ8= " 8,ycosylation ' ,/notes5BN ' L,NKED (GLCNAC.) (PO- 

35 1 mqwptlwafs gllclcpsqa Igqergacpd vkwgigaqd kwviqscpg fpgppgpkga 

61 pgspagrger gfqgspgkmg pagskgepgt mgppgvkgek gdtgaapslg ekelgdtlcq 
121 rgprsckdll trgifltgwy tihlpdcrpl tvlcdmdvdg ggwtvfqrrv dgsldffrdw 
181 dsykrgfgnl gtetwlgndy thlltangnq elrvdtqdfq gkgsyakyss fqvseeqeky 
241 klttgqfleg tagdsltkhn nmsftthdqd ndansmncaa Khgawwyhn chqsnlngry 

40 301 Isgshesyad gtnwgtgqgh hysykvaemk Iras 

P57756. Ficolin 2 precursor (Collagen/fibrlnogen domain-containing protein 2) (Fico- 
lln-B) (Rcolin B) (Serum lectin P35) (EBP-37) (Hucolin) [gl:13l24114] 

45 1 ..22 /gene="FCN2" /reglon_name="Slgnal" /note="POTENTIAL. n 

23..319 /gene="FCN2" /reglon_name=s"Mature chalnr mote= n HCOUN 2." 
4B..86 /gene="FCN2* /region name="Domain" /note-'COLLAGEN-LIKE." 
1 37.-283 /gene="FCN2" /reglon_name="DomaIn" /note= a FIBRINOGEN C- 
TERMINAL." 

50 306 /gene=TCN2" /3ite type^glycosylatton 0 /note="N-LINKED (GLCNAC.) (PO- 
TENTIAL)." 

1 mvkjsaalfv IslcvtelU haadtcpevk vldlegankl tilqgcpglp gatgpkgeag 
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61 akgdrgesgl pghpgkagpt gpkgdrgekg vrgekgdtgp sqscatgprt ckelltrgyf 
121 ttgwytfylp dcrpttvtcd mdtdgggwtv fqrridgtvd ffrdwtsykq gfgsqlgefw 
181 Igndnihalt tqgtnelrvd ladfdgnhdf akyssfqiqg eaekyklilg nflgggagds 
241 Itsqnnmlfe tkdqdndqgs sncavryhga wwysdchtsn Inglylrglh ksyangvnwk 
301 swkgynysyk vsemkvrli 

JC5980. ficolin-A precurs - mouse [gi:7613652] 
1..21 /region_name="domain"/note="slgnal sequence" 
50. .84 /^Bgion_namB='"domain , ' /note="collagen-like 0 
68..106 /reglon_name="domain" /note=»"co!lagervJike" 

123. .334 /regton_name="domaIn" /note="fibrlnogen beta/gamma homology #labe! 
FBG" 

1 mqwptlwafs glldcpsqa Igqergacpd vkwglgaqd kvwlqscpg fpgppgpkge 
61 pgspagrgergfqgspgkmg pagskgepgt mgppgvkgek gdtgaapslg ekelgdfloq 
121 rgprsckdli trg'rfitgwy tihlpdcrp! tvlcdmdvdg ggwtvfqrrv dgsidffrdw 
181 dsykrgfgnl gtefwlgndy Ihlltangnq elrvdlqdfq gkgsyakyss fqvseeqeky 
241 Wtigqfleg tagdsttkhn nmsftthdqd ndansmncaa tfhgawwyhn chqsnlngry 
301 Isgshesyad glnwgtgqgh hysykvaemk iras 

S61517. flcoIIn-1 precurs- human [gi:21351 16] 

1..326 /note="36K HLA-cross- reactive plasma protein; hucolln, 35 K" 

1 ..22 /region_name="domain° /note="signa! sequence" 

52.. 108 /reglon_narne=°region" /note="collagen-Ilke n 

1 15..326 /region_name="domaln" mots=°fibrinogen beta/gamma homology #tabel 
FBQ° 

305 ^Itejypes-blnding" /note=°carbohydrate (Asn) (covalent)" 

. 1 melsgatmarglavllvlfl hfknipaqaa dtcpevkwg legsdkltil rgcpglpgap 
81 gpkgeagvig ergerglpga pgkagpvgpk gdrgekgmrg ekgdagqsqs catgpmckd 
121 lldrgyfisg whniylpdcr pltvlcdmdt dgggwtvfqr rmdgsvdfyr dwaaykqgfg 
181 sqlgefwlgn dnihaltaqg sselrvdlvd fegnhqfaky ksfkvadeae kyklvlgalv 
241 ggsagnsltg hnnnffstkd qdndvsssnc aekfqgawwy adchasslng lytmgphesy 
301 anginwsaak gykysykvse mkvrpa 

A47172. transforming growth factor-beta 1-blndlng protein homotog ficolin-alpha - 
pig [gi:423206] 

1 1 2.-323 /regton_name="domaln" mote="fibrinogen beta/gamma homology #label 
FBG" 

1 mdtrgvaaam rpMlvafl ctaapaldto pevkwgleg sdWsilrgc pglpgaagpk 
61 geagasgpkg gqgppgapge pgppgpkgdr gekgepgpkg esweteqclt gprtckellt 
121 rghtlsgwht lytpdcqplt vtcdmdtdgg gwtvfqrrsd gsvdfyrdwa aykrgfgsql 
181 gefwtgndhi haltaqgtne Irvdlvdfeg nhqfakyrsf qvadeaekym Ivlgafvegn 
241 agdsltshnn slfttkdqdn dqyasncavl yqgawwynsc hvsnlngryl ggshgsfang 
301 vnwssgkgyn ysykvsemkf rat 

JC4842. flcolin-1 precursor - human [gl:21351 17] 

1..22 /region_name="domain" /note=°slgnal sequence" 
45..101 /reglon_name="reglon" /note="collagen-like° 
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108..319 /region_narro="domain" /note="fibrlnogen beta/gamma homology fflabel 
FBG" 

111..315/reglon_name="reglon"/note= M nbrinogen : like- 

298 /sltejtype^blnding 0 mote=°carbohydrate (Asn> (covalent)" 

1 maiglavllv Iflhlknlpa qaadtcpevk wglegsdkl tilrgcpglp gapgpkgeag 
61 vigergergl pgapgkagpvgpkgdrgekg mrgekgdagq sqscatgpm ckdlldrgyf 
121 Isgwhtiylp dcrplMcd mdtdgggwtv fqrrmdgsvd fyrdwaaykq gfgsqlgefw 
181 Igndnlhaltaqgsselrvdlvdfegnhqf akyksfkvad eaekykMg afvggsagns 
241 Itghnnnffs tkdqdndvss sncaekfqga wwyadchasn Inglylmgph esyangmws 
301 aakgykysyk wsemkvrpa 

AAF4491 1. symbol=BG:DS00929...[gJ:7287873] 

1 mkscffvtfl wtltfevgqs sphtepsgsp nglhqlmlpe eepfqvtqck ttardwrviq 
61 rrtdgsvrrfn qswfsykdgf gdpngeffig Iqklylmtre qphelflqlk hgpgatvyah 
121 fddfqvdset er/klervgk ysgtagdstr yhlnkrfstf drdndesskn caaehgggww 



The first polypeptide preferably comprises at least 10, such as at least 12, for exam- 
ple at least 15. such as at feast 20, for example at least 25, such as at least 30, for 
example at least 35. such as at least 40, for example at least 50 consecutive amino 
add residues of the complement activating protein or of a variant or a homologue to 
said protein. Such a variant or homologue Is preferably at least 70%, such as 80%, . 
for example 90%, such as 95% Identical to the complement activating protein. 

The first polypeptide sequence of the fusion protein Is preferably capable of activat- 
ing the lecHn-complement pathway when bound directly or Indirectly to a target, 
such as a bacteria or a virus. In a preferred embodiment the first polypeptide se- 
quence Is capable of associating with at least one MASP protein, such as a MASP 
protein selected from the group consisting of MASP-1 . MASP-2 and MASP-3 or 
functional homologues or variants hereof. In particular the first polypeptide is capa- 
ble of associating with said at least one MASP protein when being part of the fusion 
protein. Thereby the first polypeptide sequence Is capable of providing the fusion 
protein with complement system activating activity. 

In a particular preferred embodiment the first polypeptide sequence comprises the 
amino acid residues selected from: 1-55 of L-ficolin SEQ ID NO: 1 , 1-54 of L-ficblln 
SEQ ID NO: 1. 1-50, or 1-77 of L-ficolin SEQ ID NO: 1. In a more preferred em- 
bodiment the first polypeptide sequence has the amino acid residues selected from: 
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1-55ofL-ficolin SEQ ID NO: 1, 1-54 of L-flcolin SEQ ID NO: 1,1-50, or 1-77 of L- 
flcolln SEQ ID NO: 1. 

It is preferred the first polypeptide sequence and the second polypeptide sequence 
5 are selected to include the motif X-X-G-X-X-G at least 5 times, such as at least 7 
times, preferably in a consecutive sequence. It Is more preferred to select the first 
polypeptide sequence and the second polypeptide sequence so that the aforemen- 
tioned motif is substituted once with the motif X-X-G-X-G. In the motifs X means any 
amino acid different from Glycine, and G means Glycine. 



Second polypeptide sequence 

The second polypeptide sequence Is preferably capable of associating with one or 
more carbohydrates. This may be accomplished by Incorporating at least the carbo- 
1 5 hydrate recognizing domain of the collectin In question. Accordingly, the second 
polypeptide sequence preferably comprises the CRD domain of a collectin or a 
homologue or a variant thereof. 

Preferably the collectin is selected from the group consisting of MBL (mannose- 
20 binding lectin), SP-A (lung surfactant protein A). SP-D (lung surfactant protein D). 

BK (or BC, bovine conglutinin) and CL-43 (collectin-43). Most preferably the collectin 
is MBL. 

In a particular preferred embodiment the collectin has one of the sequences listed 
25 below with reference to their database and accession No. 



30 1:Q9NPY3 

Complement component C1q receptor precursor (Complement component iq 
subcomponent, receptor 1) (C1qRp) (C1qR(p)) (C1q/MBL/SPA receptor) (CD93 
antigen) (CDw93) 

gl|21759074|splQ9NPY3|CD93_HUMAN[21759074] 
2: BAC05523 

collectin placenta 1 [Mus musculus] 
gi|21901969|dbj|BAC05523.1|[21901969J 
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3: AAM34743 

46-kDa collectin precursor [Bos taurus] 

gl|21 1 05687|gb|AAM34743.1|AF500590_1[21 105887] 

5 

4:AAM34742 

46-kDa collectin precursor [Bos taurus] 
gl|21105885|gb|AAM34742.1|AF509589_1[21105685] 

10 

S:XP_139613 „ „ 

similar to collectin sub-family member 10; collectin liver 1: collectin 34 [Mus 

mus cuius} 

1 5 gi|20903807|reflXP_1 3961 3.1 1[20903807] 
6:XP_123211 

similar to collectin sub-family member 12 [Mus musculus] 
20 gil20876568|ref|XP_12321 1.1|[20876566] 

7:NP 571645 

mannose binding-like lectin [Danio rerio] 
25 gi|18858997|reflNP_571645.1|[18858997] 

8: NPJ569057 

collectin sub-family member 12, isoform I; scavenger receptor with C-type 
30 lectin; collectin placenta 1 [Homo sapiens] 
gi| 1 8641 360|ref |NP_569057.1 R1 8641360] 

9* MP 110408 

35 collectin sub-family member 12, isoform ll; scavenger receptor with C-type 
lectin; collectin placenta 1 [Homo sapiens] 
gil18641358lref|NP_11040B.2|[18e41358l 

40 10: NP_569716 

collectin sub-family member 12 [Mus musculus] 
gi|18485494|ref|NP_569716.1|[1 8485494] 

45 11:AAL61856 

43kDa collectin precursor [Bos taurus] 
gll182521 1 1 |gb[AAL61 856.1 1[182521 1 1] 

50 12: AAL61855 

43kDa collectin precursor [Bos taurus] 
gi|18252109|gb|AAL61855.1|[18252109] 
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13: B AB22S 81 

data source:SPTR source key.Q9YBZ7. evidence:ISS~homolog to COLLECTIN 
34-putative [Mus musculus] 
5 gl|12833584|dbJ|BAB22S81.1|l12833584] 

14: NPJ034905 

mannose binding lectin. Itver (A) [Mus musculus] 
10 gi|67S4654|ref|NP_034905.1|[6754654] 

1S: NPJD34906 

mannose binding lectin, serum (C) [Mus musculusl 
15 gi|6754656|reflNP_034906.1|[6754656] 

16* NP_006429 

coitecHn sub-family member 10; collectln liver 1; cotlectin 34 [Homo sapiens] 
20 gi|5453619|ref|NP_008429.1 U5453619] 

17: BAB72147 

collecHn placenta 1 [Homo sapiens] 
25 gl|17026101 |db][BAB72147.1 1[17026101] 

18:AAF63470 

mannose blndlng-IIke lectin precursor [Carassius auratus] 
30 gi|7542474kjb|AAF63470.1 |AF227739_1 [7542474] 

19: AAF63469 

mannose blndlng-IIke tectln precureor [Danlo rerio] 
35 gi|7542472|gb|AAF63469.1 [AF227738_1 [7542472] 



20: AAF63468 

mannose binding-like lectin precursor [Cyprinua carplo] 
gi]7542470|gb|AAF63468.1 |AF227737_1 [7542470] 



21: AAK97540 

surfactant protein A precursor [Gallus gallus] 
45 gi|15420996|gb|AAK97540.1|AF41 1083_1 [15420996] 



22: LNMSMC 

mannose-blnding lectin C precursor - mouse 
gll7428747|plr|lLNMSMC[7428747] 
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mannose-Wnding lectin A precursor - mouse 
gi|625320|plrltLNMSMA[625320] 

24: JN0450 

conglutinln precursor - bovine 
gi|346Sqilpirl|JN0450l346501] 

25: A57250 

mannan-binding protein - chicken (fragment) 
gi|1362725|pir||A57250[1 362725] 

26: A53570 
collectin-43- bovine 
gi|1083017|pir||A53570[1 083017] 

27:AAF28364 

lung surfactant protein A [Sus scrofa] 
gi|6782434|gblAAF283B4.1 |AF133668_1 [6782434] 

28: AAF22145 mj 

lung surfactant protein D precursor; SPD; SP-D: CP4 [Sus scrofa] 
gi|6760482IgblAAF22145.2|AF132496_1[6760482] 

r^NNOSE-BINDlNG PROTEIN C PRECURSOR (MBP-C) (MANNAN-BINDING 
PROTEIN) 

(RA-REACTIVE FACTOR P28A SUBUNIT) (RARF/P28A) 
gl|1346477[sp|P41317|MABC_MOUSEl1346477] 

30* P39039 

MANNOSE-BINDtNQ PROTEIN A PRECURSOR (MBP-A) (MANNAN-BINDING 

(F^REACTIVE FACTOR POLYSACCHARIDE-BINDING COMPONENT P28B 
POLYPEPTIDE) (RARF 

giT729972|splP39039|MABA_MOUSE[729972] 



31:P4291B 

COLLECTIN-43 (CL-43) 
gll116B967|sp[P42916|CL43_BOVIN[1168967] 



32: CAB56155 

DMBT1/8kb.2 protein [Homo sapiens] 
gil5912464|emb|CAB56155.1 1[5912464] 



25 



10/09 2002 09:51 FAX 



33: BAA81747 

collectin 34 [Homo sapiens] 

5 gi|5162875|dbJ[BAA81747.1|[5162875] 

34:AAB94071 „ , 

mannan-bindlng lectin; collectin [Galius gallus] 
10 gl|2736145|gb|AAB94071.1|[2736145] 

manraSSndtag protein. MBP=leetIn {N-terminal} [chickens, serum. Peptide 
1 5 Partial. 30 aa] [Gallus gallus] 

gl|1 31 1692|gb[AAB3601 9.1 1[131 1692] 

38: AAB27504 {N^r^aJ} r^e^Peptide Partial, 60 aa] [Bos taurus] 

37: CAA53511 

25 collectin-43 [Bos taurus] 

gi|49938S|emb[CAA53511.1|[4993B5] 

38:AAA82010 , , 

30 mannose-binding protein c [Mus musculus] 
gi|773288|gb|AAAB2010.1|[773288] 

39: AAA82009 
35 mannose-binding protein A . 

gi|773280|gb!AAA82009.1 1[773280] 

Lung surfactant protein 

40 

Cha^ASotution Nmr Structure Of Surfactant Protein B (11-25) (Sp- B11-25) 
gi|22219056lpdbl1 KMR|A[22219056] 

45 

2* P50404 



Pulmonary surfactanUassociated protein A precursor (SP-A) (PSP-A) (PSAP) 
gl|1 172693isp|P06908|PSPA_CANFA[1 172693] 
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Pulmonary surfactant-associated protein D precursor (SP-D) (PSP-D) 
5 fl l|464486!splP35247tPSPD_HUMANt4644861 

5" P12842 

Pulmonary surfactant-associated protein A precursor (SP-A) (PSP-A) (PSAP) 
10 8 ll131413lsp|P12B4Z|PSPAJVBmi31413l 

6: NP_033186 

surfactant associated protein D [Mus musculus] 
15 g ll8e77921|reflNP_p33186.1lI6677921] 

7- 1B08C 

Chain C. Lung Surfactant Protein D (Sp-D) (Fragment) 
20 gll6573321lpdbl1B08lClB573321] 

8* 1B08B 

Cham B, Lung Surfactant Protein D (Sp-D) (Fragment) 
25 gi|6573320|pdb|1B08|B[6573320] 

9: 1B08A ^ 
Chain A, Lung Surfactant Protein D (Sp-D) (Fragment) 
30 gl|6573319|pdb|1B08|AI6573319] 

10* NP 060049 

deleted In malignant brain tumors 1 1soform c precursor [Homo sapiens] 
35 g||8923740|refINP_060049.1 [[8923740] 

11* NP 015568 

deietedln malignant brain tumors 1 isoform b precursor [Homo sapiens] 
40 g p833801|ref|NP_0l5568-1|[e833801] 

12: NP 004397 „ . , 

deletedln malignant brain tumors 1 isoform a precursor [Homo sapiens] 
45 gl|4758170[ref|NP_004397.1|[4758170] 

13: LNBOC1 

pulmonary surfactant protein C - bovine 
50 gi|7428752lplr||LNBOC1[7428752] 
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pulmonary surfactant protein C - dog 
gl|7428750|pirllLNDGCir7428750] 



15:JN0450 

conglutinin precursor - bovine 
gi|346501lplr||JN0450[348501l 

16* A45225 

puimonary surfactant protein D precursor - human 
g!l346375|pir||A45225[346375l 

Puimwa^surfactant protein C precursor, long splice form -human 
gi|71983|pirj|LNHUCr71983J 

18: LNDGPS 

pulmonary surfactant protein A precursor - dog 
gl|71970lpir||LNDGPSI71970l 

JSnwrSy Surfactant protein A precursor (genomic clone) - human 
gi|71967|pirl|LNHUPS[71987l 

20: A53570 

collectln-43 - bovine 

gi|1 083017|pln;|A53570t1 083017] 



21: S33803 
surfactant protein D - bovine 



40 22: AAF28384 _ , 

lung surfactant protein A [Sus scrota] 
gi|B782434|gblAAF28384.1|AF133B68 - 1[6782434] 

45 SiSSSSt protein D precursor; SPDJ SMfcj CP4 [Sus scrofa] 
g1l6760482lgblMF22145.2lAF132496_1I6760482l 

50 StMOfSw SURFACTTAWT^SSOCIATED PROTEIN C (SP-C) (PULMONARY 
SURFACTANT-ASSOCIATED PROTEOLIPID SPL(VAL)) 
gi|131422|sp|P1S783lPSPC_BOVINl131422] 
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PULMONARY SURFACTANT-ASSOCIATED PROTEIN D PRECURSOR (SP-D) 

5 (PSP-D) 

gl|464485|sp|P352461PSPD_BOVINI4644851 

26: P42916 
10 COLLECTiN-43 (CL-43) 

gl|1168987|spIP42916|CW3_BOVlN[1l68967J 

27: CAB56155 
1 5 DMBT1/8kb-2 protein [Homo sapiens] 

gl|5912464|emb|CAB561 55.1 H5912484] 



20 gp^-340 variant protein [Homo saplensl 

iip733598lgb|AAD49696.1lAF159456_1[5733598] 

29: AAD31380 
25 surfactant protein D precursor tMus^musculus] 

g1|4877558|gb|AAD31380.1lAF047742_1t487T556l 

30: B61249 
30 pulmonary surfactant protein C - dog 
g![539712!pin;|B6l249[539712] 

31:S00809 , 
35 pulmonary surfactant protein C - bovine 
gll89749|plrl|S00609r89749] 

32: A43628 

40 pulmonary surfactant protein A - human (fragments) 
gi|2S0854|p!r|jA43628[2308541 

33- AAB48078 

45 Surfactant protein B (SP-B) [Oryctolagus cuniculus) 
gH1850933JgblAAB48076.1H18509333 



34: 1901 176A 
surfactant protein A 
gil3B2753|prf|l1 901 178AI382753] 
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35* CAA53510 

lung surfactant protein D [Bos taurus] 
giI415939temb|CAAS3510.1 1[41 5939] 

35: CAA53511 

collectin-43 [Bos taurus] 

gI|499385|emb|CAA53511.1|[499385] 

37: CAA4B152 

lung surfactant protein D [Homo sapiens] 
gi|34767|emb|CAA461 52. 1 1[34767] 

38: AAA92788 

lung surfactant protein C [Rattua norveglcus] 
gl|595282|gblAAA92788.1«595282] 

39.AAA31468 , , , 

surfactant protein A [Oryctolagus cuniculus] 
gi|431446|gb|AAA31468.1 H431448] 

Mannose binding lectin 

tampte^ent component C1q receptor precursor ^Complement cojnponentl, q 
subcomponent, receptor 1) (C1qRp) (C1qR(p)> (C1q/MBUSPA receptor) (CD93 

g!l2?759074MQ9NPY3lCD93_HUM/VNL2175907 

Comotement component C1q receptor precursor (Complement component 1,q 
wmpiemeni ,^ 1r , n „x (C.lnMnW <C1o/MBL/SPA receptor) (CD93 



40 



45 



it C1q receptor precursor (uampiemeni «ui»^' «=• ■» ■ . h 
subcomponent recepwr 1) (C1qRp) (C1qR(p)) (C1ctfMBL/SPA receptor) (CD93 

Ccroplernent C1s component precursor (CI esterase) 
gl|1 15205|splP09871 |C1 S_HUMAN[1 1 5205] 

wmJterrSrtcomponent 1 , q subcomponent, receptor 1; complement component 
C1q 

receptor [Homo sapiens] 
gj|6912282|reflNP_036204.1 1[691 2282] 
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5" NP_000233 

soluble mannose-blnding lectin precursor, mannose-blnding i lectin; mannose 
binding protein; Mannose-blnding lectin 2, soluble (opsonic defect) [Homo 
sapiens] 

5 giJ4557739lreflNP_000233.1|I4557739] 
6:AAM94381 

lectin precursor [Zephyranthes Candida] 
10 giJ22212748|gb|AAM94381.1 |AF527385_1 [22212748] 

7:AAH21762 , , 

mannose binding lectin, liver (A) [Mus musculus] 
15 gi[18256010fgblAAH21762.1|[18256010] 

8* AAH10760 

Similar to mannose binding lectin, serum (C) [Mus musculus] 
20 gl|14789670|gbJAAH10760.1|[14789870] 

9* P1 1226 

Mannose-blnding protein C precursor (MBP-C) (MBP1) (Mannan-binding protein) ■ 
25 (Mannose-blnding lectin) 

gl|126B76|splP11226|MA£C_HUMAN[126676] 

10:NP_034897 

30 mannan-binding lectin serine protease 2 [Mus musculus] 
gi|B754642|ref|NP_034897.1 1[6754842] 

11- Q9ET61 

35 Complement component C1q receptor precursor {Complement component; 1. q 
subcomponent, receptor 1 ) (C1qRp) (C1 qR{p)) (C1q/MBL/SPA receptor) (CD93 
antigen) (Cell surface antigen AA4) 

gi|21 541 989|sp1Q9ET61 |CD93_RAT[21541 989] 

40 

nrannaivbinding lectin serine protease 2. isoform 1 precursor. MBL-associated 
plasma protein of 19 kD; small MBL-associated protein [Homo sapiens] 
gi|212e4363|ref|NP_006601 .2J[21 264363] 

45 

13* NP 631947 

mannan-binding lectin serine protease 2, isoform 2 precursor, MBL-associated 
plasma protein of 19 KD; small MBL-associated protein [Homo sapiens] 
50 gl|21264361|ref|NP_631947.1U21264361] 

14: NPJB24302 
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mannan-blnding lectin serine protease 1. isoform 2. precursor, Protease, 
5 (mannose-binding protelrK-ssociated); manan-binding lectin sen"* ™ 
Ra-reactlve factor serine protease p100 IHomo sapiens] 
8 i|21284359lreflNP_624302.1|l21264359] 

5 

mannan^ldfrS lectin serine protease 1. Isoform 1. precursor: pwtease^ertie. 
5 (mannose-binding protein-associated); manan-binding lectin serine protease-l, 
1 0 Ra-reactive factor serine protease p1 00 [Homo sapiens] 
gi|21264357|ref|NP_001870.3|l21264357] 

15 litmwto mamose binding lectin, liver (A) [Mus musculus] 
gl|20872845|reflXP_122683.1K20872a45l 

17* AAM21 196 

20 C-type mannose-binding lectin [Oncorhynchus • myklss] 
gi|20385163|gb|AAM21196.1|AF363271_1[2038S163] 

18: AAD45377 

25 mannose-binding lectin [Sus scrofa] MM ,„ 
gl|5566370lgblAAD45377.1|AF184576_1(556B370l 

19: NP 034905 , , 

30 mannose binding lectin, liver (A) IMus musculus] 
gi|6754e54Jref}NPJ)34905.1l[6754654] 



rnann'ose binding lectin, serum (C) [Mus musculus] 
gi|6754656|reflNPJ)34906.1|[6754656] 

21* AAL 14428 

dendritic cell-specinclCAM-3 grabbing nonlntegrin IMacaca nemestrina] 
gl|161 1 8455|gb|AAL14428.1 |AF343727_1[161 1 8455] 

22: AAF63470 

mannose binding-like lectin precursor [Carasslus auratus] 
gI|7542474|gb|AAF63470.1lAF227739_ir7542474] 

23' AAF63469 

mannose binding-like lectin precursor [Danto rerlo] 
g||7542472|gb|AAF63469.1lAF227738_ir7542472] 



32 



10/09 2002 09:53 FAX 



10 



15 



24: AAF63468 r _ _ 

mennose binding-like lectin precursor [Cyprjnus carplol 
gl|7542470|gb|AAF83468.1|AF227737_1 [T542470] 



25: AAF21018 

mannose-blndlng lectin 2 [Sus scrofa] 
gi|B644342|gb|AAF21018.1|AF208528_1[6644342] 



2B:AAK30298 

mannose-blndlng lectin precursor protein [Gallus gallus] 
gl|13581409|gb|AAK30298.1|[13581409l 



27: LNMSMC 

mannose-blndlng lectin C precursor - 
giJ7428747|pirl|LNMSMC[7428747I 



28: LNMSMA 

mannose-bindlng lectin A precursor - mouse 
gi|625320|pir||LNMSMAI625320] 



29: LNRTMA 

mannose-binding lectin A precursor - rat 
gi|71975|pir||LNRTMAJ71975l 
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mannose-binding lectin C precursor - rat 
gi|71974|pir||LNRnrMCl71 974] 



31: LNHUMC 

mannose-binding lectin precursor - human 
gl|71973|plr||LNHUMC[71973] 



32: BAA86864 

complement C1s [Homo sapiens] 
gl|6407558|dbJ|BAA86884.1|[6407558l 



33: P49329 

MANNOSE-SPECIFIC LECTIN (AGGLUTININ) 
gil134842a|sp|P49329lLEC - ALOAR[1346428] 

34* CAB56124 

mannose-blndlng lectin IHomo sapiens] 
giJ591 1 809]emb|CAB58124.1 |I591 1809] 
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3S:CAB58123 . , 

mannose-binding lectin IHomo sapiens] 
5 gil591 1 807|emb|CAB561 23.1 |[591 1 807] 

36: CAB56122 , , 

mannose-binding lectin i £omc 'sapiens] 
10 gil5911798lemb|CAB58122.1|t5911798] 

37: CAB56121 , , 

mannose-binding lectin [Homo sapiens] 
15 gi|591 1798lemblCAB561 21.111591 1796] 

38:CAB56045 

mannose-binding lectin IHomo sapiens] 
20 gl|5911794iemb|CAB56045.1|l5911794] 

39.CAB56120 . , 

mannose-binding lectin [Homo sapiens] 
25 gil5911792|emb|CAB56120.1|t5911792] 

40: CAB56044 , , 

mannose-binding lectin [Homo sapiens] 
30 g||5911790lemblCAB56044.1|[5911790] 

41:AAB53110 
C1qR(p) [Homo sapiens] 
35 gi|2052498|gb|AAB531 1 0.1 1[2052498] 

The second polypeptide preferably comprises at least 10, such as at least 12, for 
example at least 15. such as at least 20. for example at least 25. such as at least 
40 30, for example at least 35. such as at least 40. for example at least 50 consecutive 

amino acid residues of the collectin or of a variant or a homologue to said protein. 

Such a variant or homologue is preferably at least 70%. such as 80%. for example 

90%. such as 95% identical to the collecfin. 

45 In a preferred embodiment the second polypeptide sequence comprises the CRD 
domain of MBL or the neck region of MBL or the collagen-like domain of MBL. More 
preferably the second polypeptide comprises the neck region and the CRD domain 
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of MBL In a most preferred embodiment the second polypeptide sequence com- 
prises the collagen-like domain, the neck region and the CRD domain of MBL MBL 
is as defined above. 

5 Preferably the second polypeptide sequence comprises amino adds 80-228 of SEQ 
ID. NO 2. 

In a preferred embodiment the second polypeptide sequence Is capable of associ- 
ating with at least one MASP protein, such as a MASP protein selected from the 

10 group consisting of MASP-1, MASP-2 and MASP-3 orfunctlonal homotogues or 
variants hereof. In particular the second polypeptide is capable of associating with 
said at least one MASP protein when being part of the fusion protein. Thereby the 
second polypeptide sequence Is capable of providing the fusion protein with com- 
plement system activating activity. In a preferred embodiment the second poiypep- . 

15 - tide sequence comprises an amino add sequence selected from: 56-228 of SEQ ID. . . 
NO 2. 55-228 of SEQ ID. NO 2. 54-228 of SEQ ID. NO 2, and 50-228 of SEQ ID. . 
NO 2 In a preferred embodiment the second polypeptide sequence has an amino " • 
• add sequence selected from: 55-228 of SEQ ID. NO 2. 55-228 of SEQ ID. NO 2. 
54-228 of SEQ ID. NO 2, and 50-228 of SEQ ID. NO 2. 

20 

Fusion protein 

The fusion protein comprises the first and the second polypeptide conneded to each 
other, optionally through a linker region. In a preferred embodiment the first poly- 
25 peptide sequence is positioned ^terminally in the fusion protein and the second 
polypeptide sequence is positioned C-terminally. 

Specific examples of the components of the fusion protein are: 

30 A fusion protein comprising the cystelne-rich region and the collagen-like domain of 
L-flcolin and the CRD domain of MBL 

A fusion protein comprising Ihe cystelne-rich region of L-flcolln and the collagen-like 
domain, the neck region and the CRD domain of MBL 
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A fusion protein comprising the amino acid sequence as defined by SEQ ID. NO. 3. 
or a functional homologue thereof, preferably a fusion protein consisting of the 
amino acid sequence as defined by SEQ ID. NO. 3. In another embodiment the fu- 
sion protein has amino acid sequence 1 -50 of SEQ ID NO: 1 and amino add se- 
6 quence 54-228 of SEQ ID NO: 2. 

As discussed above the fusion protein Is preferably capable of forming subunlt com- 
plexes as well as oligomers of subunlt complexes. Preferably the fusion protein 
forms substantially only trimeric or ietrameric subunlt oligomers, more preferably 
10 substantially only tetramerio subunlt oligomers, in order to obtain a more homoge- 
nous composition of fusion proteins. 

Homologues 

15 In the present context the terms homologue or variant or functional homologues are • 
used as synonymes, wherein a homologue of a protein exhibits one or more substi- 1 
. tulons, deletions, and/or additions of one or more amino acid residues. Fragments- .■• 
are a subgroup of homologues being truncations of the protein. 

20 A homologue of the protein may comprise one or more conservative amino acid 

substitutions, such as at least 2 conservative amino acid substitutions, for example 
at least 3 conservative amino acid substitutions, such as at least 5 conservative 
amino acid substitutions, for example at least 10 conservative amino add substitu- 
tions, such as at least 20 conservative amino add substitutions, for example at least 

25 50 conservative amino add substitutions such as at least 75 conservative amino 
add substitutions, for example at least 100 conservative amino add substitutions. 
Conservative amino add substitutions within the meaning of the present invention is 
substitution of one amino add within a predetermined group of amino adds for an- 



other amino add within the same predetermined group, exhibiting s 
stantlaliy similar characteristics. Such predetermined groups are for example: 

polar side chains (Asp. Glu. Lys, Arg. His. Asn. Gin. Ser. Thr. Tyr. and Cys.) 

non-polar side chains (Gty. Ate. Val. Leu. lie. Phe. Trp, Pro. and Met) 
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aliphatic side chains (Gly, Ala Val. Leu. Ha) 
cyclic aide chains (Phe, Tyr, Tip, His. Pro) 
5 aromatic side chains (Phe. Tyr, Trp) 
acidic side chains (Asp. Glu) 
basic side chains (Lys. Arg. His) 
amide side chains (Asn. Gin) 
hydroxy side chains (Ser.Thr) 
sulphor-contalnlng side chains (Cys. Mat), and 

amino acids being monoamlno-dicarboxylic acids or monoamlno-monocarboxylio- • • 
monoamidocarboxylic acids (Asp, Glu. Asn. Gin). 

consen/atlve substitutions may be Introduced in any position of a preferred protein. " 
It may however also be desirable to Introduce non-conservative substitutions. A non- 
conservative substitution should lead to the formation of a homotague of a protein 
capable of exerting a function similar to the function of said protein. Such substitu- 
tion could for example i) differ substantially in hydrophobictty. for example a hydro- 
phobic residue (Val. He, Leu, Phe or Met) substituted for a hydrophillc residue such 
as Arg. Lys. Trp or Asn. or a hydrophillc residue such as Thr. Ser. His, Gin. Asn, 
Lys. Asp. Glu or Trp substituted for a hydrophobic residue; and/or U) differ substan- 
tially in its effect on polypeptide backbone orientation such as substitution of or for 
Pro or Gly by another residue; and/or Bi) differ substantially In electric charge, for 
example substitution of a negatively charged residue such as Glu or Asp for a posi- 
tively charged residue such as Lys. His or Arg (and vice versa); andtor Iv) differ sub- 
stantially in steric bulk, for example substitution of a bulky residue, such as His. Trp. 
Phe or Tyr for one having a minor side chain. e.g. Ala. G V or Ser (and vice versa). 
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In a further embodiment the present Invention relates to homologues of a preferred 
protein, wherein such homologues comprise substituted amino adds having hydro- 
philic or hydropathic Indices that are within +/-2.5. for example within +/- 2.3. such 
as within +/- 2.1 . for example within +/- 2.0, such as within +/- 1 .8, for example 

5 within +/- 1 .6. such as within +/- 1 .5, for example within H- 1 .4, such as within +/ : 
1.3 for example within +/- 1.2. such as within +/- 1.1. for example within +/- 1.0. such 
as within +/- 0.9. for example within +/- 0.8. such as within +/- 0.7. for example 
within +/- 0.6. such as within +/- 0.5. for example within +/- OA such as within +/- 
0.3. for example within +A 0.25. such as within +/- 0.2 of the value of the amino acid 

10 it has substituted. 

The importance of the hydrophllic and hydiopathlc amino acid indices In conferring 
interactive biologic function on a protein is well understood in the art (Kyle & Doollt- 
tie. 1982 and Hopp. U.S. Pat No. 4,554,101. each incorporated herein by refer- 
15 ence). 

The amino add hydropathic index values as used, herein are: lsoleudne (+4.5); va-v 
line (+4.2); leucine (+3.8); phenylalanine (+2.8); cysteine/cystine (+2.5); methionine 
(+1 9); alanine (+1.8); glycine (-0.4 ); threonine (-0.7 ); serine (-0.8 ); tryptophan (- . 
20 0 9); tyrosine (-1.3); proline (-1.6); hlstldlne (-3.2); glutamate (-3.5); glutamlne (-3.5); 
aspartate (-3.5); asparaglne (-3.5); lysine (-3.9); and arglnlne (-4.5) (Kyte & Doolittle, 
1982). 

The amino add hydrophilidty values are: arglnlne (+3.0); lysine (+3.0); aspartate 
25 (+3.0.+-.1); glutamate (+3.0.+-.1); serine (+0.3); asparaglne (+0.2); glutamlne (+0.2): 
glydne (0); threonine (-0.4); proline (-0.5.+-.1); alanine (-0.5); hlstldlne (-0.5); cys- 
teine (-1.0); methionine (-1.3); valine (-1.5); leudne (-1.8); isoleudne (-1.8); tyrosine 
(-2.3); phenylalanine (-2.5): tryptophan (-3.4) (U.S. 4.554.101). 

30 Substitution of amino acids can therefore In one embodiment be made based upon 
their hydrophobldty and hydrophWclty values and the relative similarity of the amino 
acid side-chain substituents. Indudlng charge, size, and the like. Exemplary amino 
add substitutions which take various of the foregoing charaderistics Into considera- 
tion are well known to those of skill In the art and indude: arglnlne and lysine; glu- 
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tamate and aspartate; serine and threonine; glutamine and asparaglne; and valine. 



Furthermore, a homologue may comprise addition or deletion of an amino acd. for 
example an addition or deletion of from 2 to 100 amino acids, such as from 2 to 50 
amino acids, for example from 2 to 20 amino acids, such as from 2 to 10 amino ac 
ids. for example from 2 to S amino acids, such as from 2 to 3 amino acids. However, 
additions of more than 1 00 amino acids, such as additions from 1 00 to 500 amino 
acids, are also comprised within the present Invention. 

Proteins sharing at least some homology with a preferred protein are to be consid- 
ered as falling within the scope of the present invention when they are at least about 
40 percent homologous, or preferably identical, with the preferred protein, such as at 
least about 50 percent homologous, or preferably identical, for example at least 
about 60 percent homologous, or preferably Identical, such as at least about 70 per- - 
cent homologous, or preferably Identical, for example at least about 75 percent ho- 
mologous, or preferably identical, such as at least about 80 percent homologous; or 
preferably Identical, for example at least about 85 percent homologous, or preferably 
identical such as at least about 90 percent homologous, or preferably identical, for 
example at least 92 percent homologous, or preferably identical, such as at least 94 
percent homologous, or preferably identical, for example at least 95 percent ho- 
mologous, or preferably identical, such as at least 96 percent homologous, or pref- 
erably Identical, for example at least 97 percent homologous, s or preferably identi- 
cal uch as at least 9B percent homologous, or preferably Identical, for example at 
least 99 percent homologous, or preferably Identical, with the preferred protein. 

Preferred proteins are complement activating proteins comprising collectlns and 
lectins and homologues hereof. 



A homologue of a coflectin including MBL within the scope of the present invention 
should be understood as any protein capable of exerting a function similar to the 
function of a coUectin and comprising one or more of the variations described 
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in particular such function Is the ability to activate complement upon binding to one 
or more carbohydrates. 

The terms functional homologues of coliecfln used herein relate to functional 
equivalents or a fragment of collectin comprising a predetermined amino acid se- 
quence, and such homologues are defined as: 

a) A homoiogue comprising an amino acid sequence capable of recognising and 
binding to glucans. lipophosphoglycans and glycoinositol phospholipids that 
contain sugar with 3- and 4-hydroxyl groups in the pyranose ring fje. Man, Glc, 
£yc or SJcNfis) either atone or when being subunit complexed as described 
above and/or 

b) A homoiogue comprising an amino acid sequence capable of forming an asso- 
ciation with a component of the Lectin/MBL pathway such as binding to the 
MASP-1 . MASP-2, MASP-3 and/or sMAP either atone or when being subunit 
complexed as described above, wherein said binding result in activation of the 
Lectin/MBL pathway and/or 

c) A homoiogue comprising an.amino acid sequence capable of by the collagen- 
like domain forming an oligomeric structure of two or more subunits. where a 
subunit comprises three Identical polypeptides of a cysteine-rlch region, a colla- 
gen-like domain, a neck region and a carbohydrate recognition domain. 



A homoiogue of a lectin Including flcoHns within the scope of the present Invention 
should be understood as any protein capable of exerting a function similar to the 
function of a lectin and comprising one or more of the variations previously de- 
scribed, in particular such function Is the ability to activate complement upon binding 
to one or more carbohydrates. 

The terms functional homologues of lectin used herein relate to functional equiva- 
lents of a fragment of lectin comprising a predetermined amino acid sequence, and 
such homologues are defined as: 
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a) A homologue comprising an amino acid sequence capable of recognising and 
binding to N-acetyl-glucosamine (GlcNAc), or N-acety^galactosamlne (GalNAc). 
or elastin either alone or when being subunit complexed as described above 



b) A homologue comprising an amino add sequence capable of forming ah asso- 
ciation with a component of the Lectin/MBL pathway such as binding to the 
MASP-1. MASP-2. MASP-3 and/or sMAP either alone or when being subunit 
complexed as described above, wherein said binding result in activation of the 
Lectin/MBL pathway and/or 

c) A homologue comprising an amino acid sequence capable of by the collagen- 
like domain forming an oligomeric structure of two or more subunits, where a 
subunit comprises three Identical polypeptides of a cysteine-rich region, a colla- 
gen-like domain, a neck region and a flbrinogen-llke domain. • 

The activation of the lectin/MBL pathway. Lb. the activity of the fusion protein to acti- 
vate the complement system may be assessed by assessing the C4 cleaving effect 
of the fusion protein or subunit complexes or oligomers of complexes thereof by the 
following method comprising the steps of 

- applying a sample comprising a predetermined amount of fusion protein as well 
as a predetermined amount of MASP-1, MASP-2 or MASP-3. 

- applying at least one complement factor to the sample. 



- detecting the amount of cleaved complement tactors, 

- correlating the amount of cleaved complement factors to the amount of fusion 
protein , and 

- determining the activity of the fusion protein. 
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The complement factor preferably used In the present method Is a complement fac- 
tor cteavable by the MBUMASP-2 complex, such as C4. However, the complement 
factor may also be selected from C3 and C6. 

The cleaved complement factor may be detected by a variety of means, such as by 
of antibodies directed to the cleaved complement factor. 

The assay Is carried out at conditions which minimize or eliminate Interference from 
the classical complement activation pathway and the alternative complement active 



of a coilectln and/or a lectin exhibits two of the functions 
preferably three of the functions defined above. 



The fusion protein may be prepared by any suitable method known to the person 
skilled in the.art Below are described several of the methods for preparing the fu- 



n protein, however, the invention is not limited to those 

Synthetic preparation 

When appropriate, in particular In relation to the size of the fusion protein, the fusion 
protein may be produced synthetically. The methods for synthetic production of pep- 
tides are well known In art Detailed descriptions as well as practical advice for pro- 
ducing synthetic peptides may be found In Synthetic Peptides: A User's Guide (Ad- 
vances in Molecular Biology). Grant G. A. ed.. Oxford University Press. 2002. or In: 
Pharmaceutical Formulation: Development of Peptides and Proteins. Frokjaer and 
Hovgaard eds.. Taylor and Francis. 1999. 



The fusion proteins of the Invention are preferably produced by use of recombinant 
DMA technologies. The DNA sequence encoding each part of the fusion protein may 
be prepared by fragmentation of the DNA sequences encoding the full-length pro- 
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teln. (genomic DNA or cDNA) which the fusion protein part is denved from, using 
ONAase I according to a standard protoco. (SambrooK et al.. Molecular cloning. A 

talned DNA sequences encode the indivldua. parts of thefusion proteu, may then be 
fused together. 

The DNAeequencemay also be prepared by potymerase chain 

dflo primers, for instance as described in US 4.683.202 or SalW et a... 1988. Scl- 

ence 239:487-491. 

The DNA sequence encoding a fusion protein of the Invention may be P*®^"** 
synthetically by established standard methods. e.g. the phosphoamldlne method 
bribed by Beaucage and ^mmers. 1981. Tetrahedron Lett. 22:1859-1^89 or 
^meThod described by Matthes et a... 1884. EMBO J. 3:801^. Ao»rd^ the 
phosphoamldlne method, oligonucleotides are synthesized. e.g. In an automatic 
DNA synthesizer, purified, annealed. Ilgated and cloned In suitable vectors. 

The DNA sequence Is then Inserted Into a recombinant expression vector, which • • 
may beany vector, which may conveniently be lu »cM t Dr«^»«l»- 

introduced. Thus, the vector may be an autonomously replicating vector. l.e. a vec 

nZeteasanextraclm^^ 

of chromosomal replication, e.g. a plasmld. 

which, when introduced into a host cell, is integrated Into the host ce genome and 
replicated together with the chromosome{s)into which It has been Integrated. 

,n the vector.theD^U, sequence encod.ngafus.on ^^^^^ 
nected to a suitable promoter sequence. The promoter may be any dertvedl 
which shows transcriptional activity in the host cel. of choice and may be derived 
, fro m genes enccdlr^telnseithe^ 

Examples of suitable promoters for directing the transcription of the ^^NA 
sequence in mammalian cells are the SV 40 promoter (Subramanl et al., 1981 Moi. 
Cell Biol 1:854-864), the MT-1 (metallothloneln gene) promoter (Palmrter et al.. 
1 983. Science 222: 809-814) or the adenovirus 2 major late promoter. A suitable 
5 promoter for use In Insect cells is the polyhedrin promoter fVasuvedan et at.. 1992. 
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,, hn „nH Kawasaki 1982, J. Mol. Appl. Gen. 1. U1 

sudiastnenumanui wAnM3flUleKniahtetal.,op.cit.) 
ones encoding adenovirus VARNAs). 

methotrexate. 

3, sri^tss^*-— 
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and cells from Insects. 

c^n.Jn^ M BL. B y^K293c^» n es-c i roearo^^ne*^ 
rt^AroencanTVpBCu.roroOdlectov^^nun^CRLOSTSandC^ 



10852. 

Other cells may 



be chick embryo fibroblast, hamster ovary cells, baby hamster kid- 
ney ce..s. human cervical carcinoma ce»s, human melanoma cells. ^ 
.2* human 

human oral cavity tumor cells, monkey kidney cells, mouse fibroblast. mousekldney 
WI38. and N1H3T3 cells. 

Alternatively fungal cells (including yeast cells) may be used as host cells. Exam- 

Zes irTp^Lar strains of Saccnaromyces cWsiae. Examples of other 

roal^-^of^mentous^ 

^c^rstTa^ 

spp. for the expression of proteins Is described In. e.g, . EP 238 023. 
,naddition.ahost ceil strain may be chosen v^ch modulates the expression of the 



inserted sequences, or modifies and processes the gene product in the specific 



(for 
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example, cleavage) of protein products may be Important** ft. fcndfan 

B characteristic and specific mechanisms for tl 



post-translatlona. processing and modification of proteins and gene 
5 anTpTcesslng of the foreign protein expressed. Tothia end. eukaryofco host ^s 
^.andph^phory^ 

ce.. types listed above are among those that could serve as suitable host 

cells. 

10 Ma^of^ngmamrna^and^ 

duced in the cells are described in ag. Kaufman and Sharp ^ ^ ^ 
pp 601-621; Southern and Berg. 1982. J. MoL Appl. Genet 1:327-34 V U£r«- - 
1982 Proc Natl Acad. Sci. USA 79: 422-426; Wlgler et al., 1978. Cell 14:725; Cor- 

Eb.197 3 .Virol.52:456;andNeumanneta»..1982.EMBOJ. 1:841^45. 
omereucary^pr^ 

such as the production of the fusion protein In a transgenic plant or animal. 

20 ,n another aspectthe present invention provides a methodfor producing a fusion 
protein by 

- preparing a gene expression construct as defined above encoding a fusion protein. 

OK 

g a host cell culture with the construct, 



.cultivating the host cell culture, thereby obtaining expression and secretion of the 
polypeptide into the culture medium, followed by 
obtaining a culture medium comprising recombinant fusion protein, and 
purifying the fusion protein. 
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change chranaWgn-PW. •»» chranatognM** or »» like. 

which are suitable for affinity 
ductography, ta ^.=»«*--W* 6 « 1 



hexose or r*acetyl-glucosearriin derivatized matnoes, 



trices have been derivatizised with mannose. 

Purified recombinant fusion prote.n Is In this context to be -^ood a 
nant fusion protein purified from ceB cutture supematants or body fluids or tissue 
SSSL purinedbyuseofforexamplecorbohydretea^ch. 

matography. 

After appHcation of the culture media the column is washed, pretty by using 

nltdenaturing buffers, t^**™^*"™^^*^ 
ellleZrprotelns, without eluting the fusion protein. Such a buffer ™y ^BS. 

as EDTA (5 mM for example) or mannose (50 mM for example), and fusion proteins 
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cgjnegsjgBQ and 

The fusion protein obtained by the present Invention may be used for the prepara- 
tion of a pharmaceutical composition for the prevention and/or treatment of venous 
diseases or conditions, in the present context the term pharmaceutical composition 
is used synonymously with the wording medicament 

In addition to the fusion protein, the pharmaceutical composition may comprise a 
pharmaceutical acceptable carter substance and/or vehicles. 

|„ particular, a stabilising agent may be added to stabilise the fusion proteins. The 
losing agent may beasugar aicohol. saccharide, protein and/or aminc-acids. An 
example of a stabilising agent may be albumin or maltose. 

omercomrentionat aridity . ' 

pending on administration form for example. 

:,noneembodlmentthepham»c»u^ \ . 

tlons. Conventional carrtersub^ ' • 

in another embodiment the pharmaceutical composition is In a form suitable for 
pulmonai administration, such as In the form of a powder for Inhalation or creme or 
fluid for topical application. 

A treatment in this context may comprise cure and/or prophylaxis of e.g. me immune 
system and reproductive system by humans and by animals having said functional 
unvoting In this respect like those in humans. By conditions to be treated are not 



necessarily meant conditions presently ki 



n to be in a neBd of treatment, but 



comprise generally any condition in connection with current and/or expected need or 
in connection with an improvement of a normal condition. In particular, the treatment 
is a treatment of a condition of deficiency of lectins, such as MBL deficiency. 

In another aspect of the present invention the manufacture is provided of a medica- 



of fusion protein Intended for 
of conditions comprising cure and/or prophylaxis of conditions of dl 
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and disorders of e.g. the Immune system and reproductive system by humans end 
by animate having said functional unite acting like those in humans. 

Said diseases, disorders and/or conditions In need of treatment with the compounds 
of the Invention comprise eg treatment of conditions of deficiency of MBL, treatment 
of cancer and of infections in connection with immunosuppressive chennotherapy 
including in particular those Infections whidi are seen in connection with conditions 
during cancer treatment or in connection with implantation and/or transplantation of 
organs. The invention also comprises treatment of conditions in connection with 
recurrent miscarriage. 

Thus, in particular the pharmaceutical composition may be used for the treatment 
and/or prevention of clinical conditions selected from infections, MBL deficiency, 
cancer, disorders associated with chemotherapy, such as infections, diseases asso- 
ciated with human Immunodeficiency virus (HIV); diseases related with congenrtal or • 
acquiredimmunc^^ " 
polyneuropathy (CIDP. Multifocal motoric neuropathy, Multiple scelrosis, Myasthenia 
Gravis. Eaton-Lambert's syndtome.-Opticus Neuritis. Epilepsy; Primary antlphosho- 
lipid syndrome; Rheumatoid arthritis, Systemic Lupus erythematosus. System.c • ■ 
scleroderma. Vasculitis. Wagner's granulomatosis. Sjogren's syndrome. Juvenie 
rheumatiod arthritis; Autoimmune neutropenia. Autoimmune haemolytic anaemia. 
Neutropenia; Crohn's disease. Colitis ulcerous. Coeiiac disease; Asthma. Sephc 
shock syndrome. Chronic fatigue syndrome. Psoriasis. Toxic shock syndrome. Die- 
betes Sinuitis. Dilated cardiomyopathy. Endocarditis, Atherosclerosis, Primary 
hypo/agammaglobulinaemla including common variable immunodeficiency. Wskot- 
Aldrich syndrome and serve combined tmmunodeflency ISCID) 
hypo/agammagiobulinaemia^^ 

multiple myeloma. Acute and chronic idiopathic thrombocytopenic purpura (FTP). 
Allogenic bone manow transplantation (BTM), Kawasaki's disease, and Guillen- 
Barre's syndrome. 

The route of administration may be any suitable route, such 

muscutery. subcutenously or intradermal*. Also, pulmonal or topical administration 

Is envisaged by the present invention. 
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in particular the fusion protein may be 



administered to prevent and/or treat Infections 



,„ patients having Clinical symptoms associated with congenita, or 
decency or being at risk of developing such sympton^ Awldevartetyof wndi- 

netic disposition, chronic infections, and neutropenia. 

The pharmaceutical composition may thus be administered "^^J" 
P ... ^„.w«rfh« Bice and during at least a part of the 



onset of administration of chemotherapy or the likea 



Thefusion protein may be administered -.Q^^^*™^ 
Ipy oritJay be administered tothoseoniy being atnskof deveioplng MBLdefi. 
Tn^TneUofpat^^^ 

MBL level before treatment and only selecting those to treatment whose MBL level 
is below a predetermined- level. . 

Thefusion prote^s administered in suitable dosage regimes . in particularly^ is " 



25 



Normal from 1-100 mg is administered per dosage, such as from 2-10 ^mostly 

medlcamenL In partlcuiarthe other medicament may be an antHnicrobial med,ca 
ment, such as antibiotics. 

Concerning miscarriage, it has been reported that the frequency of low plasma taw. 

riages, which is the background for lowering of the susceptibility ton 
reccnstitutionof the MBL level by administration of recombinant f/ 
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As to the nature of compounds of the invention, it appears, that In its broad aspect 
the present inventton relates to compounds which are able to act as opsonins ,,that 
Is able to enhance uptake by macrophages either through direct interaction be- 
tween the compound and the macrophage or through mediating complement depo- 
sition on the target surface. 
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